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(54) LIQUID CRYSTAL DISPLAY ELEMENT 
(57)Abstract: 

PURPOSE: To regulate a generation range and to improve an opening rate of a 
liquid crystal display element by forming projections in positions where an edge 
reverse and a discrination line are generated. 

CONSTITUTION: This liquid crystal display element 10 is constituted by 
clamping a liquid crystal 13 between an active matrix substrate 11 and a counter 
substrate 12, arranging TFT elements 14 as active elements on this substrate 11 
and disposing display pixel electrodes 15. Oriented films 17 subjected to a liquid 
crystal molecular orientation treatment are formed on the electrodes of the 
substrates 11, 12. The projecting parts 19 are disposed near the corners of the 
pixels on the rubbing start side of the display pixels 18 of the substrate 11. The 
projecting parts 19 have surface energy in such a manner that the molecular 



orientation of the liquid crystal 13 is oriented with the surface. The one counter 
substrate 12 is provided with a black matrix 21 to conceal the edge reverse 20 
generated so as to connect the projections 19 to each other. As a result, the 
width of the black matrix is narrowed and the opening rate of the display pixels is 
increased. 
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CLAIMS 
[Claim(s)] 

[Claim 1] On 1 principal plane, an active element is prepared corresponding to 
the intersection of the signal line prepared in the shape of a matrix, and a gate 
line. The active-matrix substrate with which the display pixel electrode was 
prepared for said every active element, and the orientation film which performed 
liquid crystal molecular orientation processing was formed on said signal line, 



the gate line, the active element, and the display pixel electrode, The opposite 
substrate with which it countered with said active-matrix substrate, the electrode 
was prepared on the 1 principal plane, and the orientation film which performed 
liquid crystal molecular orientation processing was formed on this electrode, In 
the liquid crystal display component which made the display pixel the field where 
it consists of a liquid crystal constituent pinched between said active-matrix 
substrates and said opposite substrates, and the electrode on said active-matrix 
substrate and the electrodes of said opposite substrate overlap The display pixel 
of said active-matrix substrate or the display pixel of said opposite substrate at 
least to either Two or more projections or a particle is prepared so that it may 
correspond near the pixel edge by the side of initiation of the orientation 
processing direction in each display pixel by the side of a active-matrix substrate 
at least. The liquid crystal display component which is the projection or particle in 
which this projection or particle has the surface energy with which the molecular 
orientation of said constituent liquid crystal becomes level to that front face. 
[Claim 2] On 1 principal plane, an active element is prepared corresponding to 
the intersection of the signal line prepared in the shape of a matrix, and a gate 
line. The active-matrix substrate with which the display pixel electrode was 
prepared for said every active element, and the orientation film which performed 
liquid crystal molecular orientation processing was formed on said signal line, 



the gate line, the active element, and the display pixel electrode, The opposite 
substrate with which it countered with said active-matrix substrate, the electrode 
was prepared on the 1 principal plane, and the orientation film which performed 
liquid crystal molecular orientation processing was formed on this electrode, It 
consists of a liquid crystal constituent pinched between said active-matrix 
substrates and said opposite substrates. In the liquid crystal display component 
which makes a display pixel the field where the electrode on said active-matrix 
substrate and the electrodes of said opposite substrate overlap, and has two or 
more different orientation processing fields in 1 pixel of this display pixel The 
display pixel of said active-matrix substrate or the display pixel of said opposite 
substrate at least to either Two or more projections or a particle is prepared so 
that it may correspond near the pixel edge by the side of initiation of the direction 
of the last orientation of the boundary section of a different orientation field in 
each display pixel by the side of a active-matrix substrate, and each different 
orientation processing field in each display pixel at least. The liquid crystal 
display component which is the projection or particle in which this projection or 
particle has the surface energy with which the molecular orientation of said liquid 
crystal constituent becomes level to that front face. 

[Claim 3] The claim 1 publication whose projection or particle is characterized by 
being alternatively prepared in the display pixel of arbitration among all display 



pixels, and a liquid crystal display component according to claim 2. 
[Claim 4] Claim 1 characterized by said projection or particle functioning as a 
holding-distance between substrates spacer, and a liquid crystal display 
component according to claim 2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display 
component, especially the liquid crystal display component of the active-matrix 
drive mold LCD. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component 
(following, LCD) with the big advantage of a thin light weight and a low power is 



spreading quickly as a display of personal OA equipment. Especially the 
active-matrix drive mold LCD driven independently for every pixel with an active 
element for every pixel is used as LCD in which a high definition and high 
definition are possible. 

[0003] This active-matrix drive type LCD of structure is briefly explained using 
TN mold TFT-LCD. As shown in drawing 5 , TN mold TFT-LCD is having 
structure which pinched the Twisted Nematic (following, TN) liquid crystal layer 
13 between the active-matrix substrate 11 and the opposite substrate 12, and 
TFT14 is used as an active element. Corresponding to the intersection of the 
signal line (not shown) prepared in the shape of a matrix, and the gate line 24, 
TFT14 is formed in the active-matrix substrate 11, and the display pixel 
electrode 15 is formed in it every TFT14 of this. On the other hand, the 
transparent electrode 16 is formed on the 1 principal plane at the opposite 
substrate 12. These two substrates 11 and 12 have been arranged so that the 
direction of orientation of liquid crystal may intersect perpendicularly, and they 
have twisted the direction of orientation of TN liquid crystal 13 molecule one by 
one between two substrates. 

[0004] Under the present circumstances, in order to acquire the direction of 
orientation of liquid crystal, as shown in drawing 5 , the orientation film 17 which 
performed orientation processing, for example, rubbing processing, is formed on 



each substrate 11 and 12. By this rubbing processing, the decision of the 
direction of orientation of liquid crystal 13 molecule, i.e., grant of the bearing 
attachment and the pre tilt angle of liquid crystal 13 molecule, is made. 
[0005] However, in such a active-matrix display device, as shown in drawing 6 
and drawing 7 , the direction of orientation of liquid crystal 13 molecule is 
influenced by the horizontal electric field 31 generated from a signal line 25 and 
the gate line 24, and the tilt reverse 20 from which a liquid crystal orientation 
condition differs near the edge of the display pixel 18 which is the field where the 
electrode on the active-matrix substrate 11 and the electrodes of the opposite 
substrate 12 overlap occurs. And in the boundary of the minute field where liquid 
crystal orientation conditions differ, a disclination line occurs by 
electrical-potential-difference impression. A generating location is decided by the 
direction of orientation of the liquid crystal molecule in liquid crystal layer 13 
center between the horizontal electric field 31 and two substrates 11 and 12 
which generate the disclination line (edge reverse is called hereafter) 20 by the 
tilt reverse generated near [ 29 ] the edge of this display pixel 18 from a signal 
line 25 and the gate line 24. That is, the edge reverse 20 is generated near the 
edge section of the display pixel 18 (liquid crystal layer of the neighborhood 
which the drawing 7 arrow head E points out), when a vector component parallel 
to the vector component of the horizontal electric field 31 and the vector 



component of the direction of orientation of a liquid crystal molecule exists. For 
example, when orientation processing is performed in the direction B as shown 
in drawing 6 , the edge reverse 20 as shown in the initiation side of the direction 
B of orientation of a display pixel at drawing 6 occurs. 

[0006] Moreover, a liquid crystal display component has the viewing-angle 
dependency that a contrast ratio and a foreground color change with the 
directions to see. The orientation split plot experiment which prepares two or 
more fields from which the orientation of a liquid crystal molecule differs within 1 
pixel as an approach of improving this viewing-angle dependency is proposed. 
[0007] As an approach of obtaining a liquid crystal display component using this 
orientation split plot experiment, it is the method (Two Domain TN.) of preparing 
two fields where 180 degrees of directions where a liquid crystal molecule rises 
differ in 1 pixel which KH.Yong (1991, IDRC, p.68) proposed, hereafter, TDTN is 
called - the domain division TN (Y. KOIKE, et.al [ 1992 ], SID, and p.798.) 
characterized by preparing once the field where pre tilt angles differ in 1 pixel by 
rubbing hereafter, DDTN is called, etc. it is proposed. However, with the liquid 
crystal display component using these orientation split plot experiments, as 
shown in drawing 8 , in the boundary of the orientation fields C and D where the 
liquid crystal orientation conditions of having been divided in the display pixel 
differ, a disclination line occurs by electrical-potential-difference impression, but 



it is connected with edge reverse in fact, and where the boundary 22 top by 
which orientation division was carried out as shown in drawing 9 is crossed, the 
edge reverse 20 and disclination 23 occur. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, with the liquid crystal display 
component for which the orientation split plot experiment was used, the 
disclination line on the boundary where the orientation in a display pixel was 
divided as shown in drawing 9 , and edge reverse are connected, the boundary 
top by which orientation division was carried out is crossed, and a disclination 
line and edge reverse occur. As the liquid crystal display component for which 
the orientation split plot experiment is not used also shows to drawing 6 on the 
other hand, edge reverse occurs. 

[0009] Conventionally, there is no technique of controlling the generating 
location of these edge reverses and disclination lines, the technique of hiding the 
whole generating field of edge reverse by the black matrix was taken, and the 
technique arranged on the auxiliary capacity line 26 as shows a disclination line 
to drawing 10 and drawing 11 was taken with the liquid crystal display 
component using an orientation split plot experiment. Consequently, it had 
become the cause of it being necessary to take the large width of face of a black 
matrix, and reducing the numerical aperture which is a display pixel. In addition, 



drawing 11 shows the outline sectional view cut with the line 11-11 of drawing 
10. 

[0010] This invention was made in view of the above-mentioned situation, 
specifies a disclination line or the generating range of edge reverse, and aims at 
raising the numerical aperture of a liquid crystal display component. 
[0011] 

[Means for Solving the Problem] An active element is prepared corresponding to 
the intersection of the signal line with which the liquid crystal display component 
of this invention was prepared in the shape of a matrix on the 1 principal plane, 
and a gate line. The active-matrix substrate with which the display pixel 
electrode was prepared for said every active element, and the orientation film 
which performed liquid crystal molecular orientation processing was formed on 
said signal line, the gate line, the active element, and the display pixel electrode, 
The opposite substrate with which it countered with said active-matrix substrate, 
the electrode was prepared on the 1 principal plane, and the orientation film 
which performed liquid crystal molecular orientation processing was formed on 
this electrode, The field where it consists of a liquid crystal constituent pinched 
between said active-matrix substrates and said opposite substrates, and the 
electrode on said active-matrix substrate and the electrodes of said opposite 
substrate overlap with the liquid crystal display component made into the display 



pixel The display pixel of said active-matrix substrate or the display pixel of said 
opposite substrate at least to either Two or more projections or a particle is 
prepared so that it may correspond near the pixel edge by the side of initiation of 
the orientation processing direction in each display pixel by the side of a 
active-matrix substrate at least. It is characterized by being the projection or 
particle in which this projection or particle has the surface energy with which the 
molecular orientation of said constituent liquid crystal becomes level to that front 
face. Moreover, an active element is prepared corresponding to the intersection 
of the signal line with which the liquid crystal display component of this invention 
was prepared in the shape of a matrix on the 1 principal plane, and a gate line. 
The active-matrix substrate with which the display pixel electrode was prepared 
for said every active element, and the orientation film which performed liquid 
crystal molecular orientation processing was formed on said signal line, the gate 
line, the active element, and the display pixel electrode, The opposite substrate 
with which it countered with said active-matrix substrate, the electrode was 
prepared on the 1 principal plane, and the orientation film which performed liquid 
crystal molecular orientation processing was formed on this electrode, It consists 
of a liquid crystal constituent pinched between said active-matrix substrates and 
said opposite substrates. With the liquid crystal display component which makes 
a display pixel the field where the electrode on said active-matrix substrate and 



the electrodes of said opposite substrate overlap, and has two or more different 
orientation processing fields in 1 pixel of this display pixel The display pixel of 
said active-matrix substrate or the display pixel of said opposite substrate at 
least to either Two or more projections or a particle is prepared near the pixel 
edge by the side of initiation of the direction of the last orientation of the 
boundary section of a different orientation field in each display pixel by the side 
of a active-matrix substrate, and each different orientation processing field in 
each display pixel at least. This projection or particle It is characterized by being 
a projection or a particle with surface energy with which the molecular orientation 
of said constituent liquid crystal becomes level to the front face. 
[0012] Moreover, the liquid crystal display component of this invention is 
characterized by preparing the above-mentioned projection or the particle in the 
display pixel of arbitration alternatively among all display pixels. Moreover, the 
liquid crystal display component of this invention is characterized by using a 
projection or a particle as a spacer in the above-mentioned liquid crystal display 
component. 
[0013] 

[Function] Since this invention can specify a disclination line and the generating 
range of edge reverse by preparing a projection or a particle in the location 
considered that the disclination line generated with edge reverse or an 



orientation split plot experiment occurs, it can make the generating range small. 
Consequently, black matrix width of face for hiding a disclination line and edge 
reverse can be narrowed, and the numerical aperture which is a display pixel 
increases. It explains below in detail. 

[0014] The location which the disclination line generated with edge reverse and 
an orientation split plot experiment generates can be pinpointed roughly. That is, 
as shown in the initiation side of the direction of orientation of a display pixel at 
drawing 6 , the edge reverse 20 generates edge reverse. And in the liquid crystal 
display using an orientation split plot experiment, as the disclination line and 
edge reverse which are the boundary of a different orientation field produced 
comparatively more by orientation are connected and it is shown in drawing 9 , it 
generates. Here, the projection was prepared near the edge section of the pixel 
field which edge reverse and a disclination line generate. Thereby, artificers 
found out that edge reverse and a disclination line occurred via a projection. 
Moreover, the same result was obtained also when a particle was prepared 
instead of a projection. This is considered to be based on the following reasons. 
The case where the particle-like silica bead which performed amino silanizing is 
used as a particle is mentioned as an example, and it explains using drawing 12 . 
[0015] The silica bead 19 which performed amino silanizing has large surface 
energy, and the liquid crystal molecule 13 in a eel takes horizontally on the front 



face of a particle 19. It is thought that the condition of the liquid crystal molecule 
in the liquid crystal molecular orientation and the particle front face near a 
boundary of the two orientation sections C and D on which the orientation fields 
in the eel at the time of the electrical-potential-difference impression at the time 
of using the particle 19 of such a front face differ has become as it is shown in a 
schematic diagram 12 . That is, to the front face of a particle 19, the orientation 
of the molecule 13 of the liquid crystal at the time of 
electrical-potential-difference impression is level, and becomes perpendicular to 
a glass substrate. Since the about 19-particle liquid crystal molecule 13 is similar 
with the orientation near a liquid crystal center, it stabilizes the orientation 
section D near the particle, and it becomes impossible in this case, to shift to the 
orientation of the orientation section C. Consequently, the orientation of the 
liquid crystal molecule between particles is stabilized, and edge reverse or a 
disclination line remains in the form connected with the particle. 
[0016] Therefore, it becomes possible to specify a disclination line and the 
generating range of edge reverse by preparing a projection or a particle in the 
location considered that the disclination line generated with edge reverse and an 
orientation split plot experiment occurs. 

[0017] Although the case where the silica bead which performed amino 
silanizing here was used was mentioned as the example and explained, when it 



is not restricted to this and considers as a liquid crystal display component, what 
is necessary is just the matter with surface energy with which a liquid crystal 
molecule is almost horizontally suitable to the front face of the matter. For 
example, the projection completed only by resin, the projection which consists of 
resin which the particle distributed, a particle, etc. can be used. 
[0018] What is necessary is just to have surface energy with which a liquid 
crystal molecule is almost horizontally suitable in itself, such as polyimide and 
acrylic resin, as a projection completed only by resin. Moreover, even if resin 
itself does not have such surface energy, if a front face is carried out for amino 
silanizing etc. and the above surface energy is given, it can use. 
[0019] The thing which made the resin which has surface energies with which a 
liquid crystal molecule is almost horizontally suitable in itself, such as polyimide 
and acrylic resin, as resin which the particle distributed distribute particles, such 
as a silica bead, polystyrene beads, a PURASUTCHIKU bead, a glass bead, a 
silica bead that carried out amino silanizing, and a bead made from the poly 
divinylbenzene, can be used. In this case, it is not necessary to have the surface 
energy with which a liquid crystal molecule turns to the particle itself almost 
horizontally. Moreover, what is necessary is just to give surface energy with 
which a liquid crystal molecule is almost horizontally fit for the projection itself by 
performing amino silanizing to a projection, even if resin itself does not have the 



above surface energy. 

[0020] When the above resin is used, what has a good adhesive property with 
the orientation film is good, and when it uses as a liquid crystal display 
component, a thing without migration of a projection is good. Moreover, as a 
particle, a plastics bead, a glass bead, the silica bead that performed amino 
silanizing, the silica bead with which coating of the polyimide resin was carried 
out should just be particles with surface energy with which the particle itself is 
almost horizontally [ a liquid crystal molecule ] suitable to a particle front face. 
However, when it considers as a liquid crystal display component in this case, in 
order to make it there be no migration of a particle, it is desirable to use the 
particle of the almost same path as the distance between substrates. Moreover, 
as long as a particle is fixable to a substrate, a particle with a path smaller than 
the distance between substrates is sufficient. 

[0021] As mentioned above, when it considers as a liquid crystal display 
component, the configuration of the matter itself is not asked that what is 
necessary is just the matter with surface energy with which the matter itself is 
almost horizontally [ a liquid crystal molecule ] suitable to the front face. In 
addition, on these specifications, the thing of configurations other than a particle 
was called the projection. Moreover, if the distance between substrates is 5 
micrometers, about 2-5 micrometers is [ that what is necessary is just in the 



distance between substrates ] desirable [ the magnitude of a particle ]. 
[0022] A projection or the formation location of a particle should be just as 
follows. What is necessary is just to prepare two or more projections or particles 
near the location considered that the disclination line generated with edge 
reverse and an orientation split plot experiment occurs for example, at intervals 
of about 30 micrometers. The distance between this projection or the distance 
between particles should just be a distance which has an interaction between 
projections, or ****** between particulate phases depending on the magnitude of 
the surface energy of a projection or a particle. Moreover, although the same 
effectiveness is acquired in the condition [ like 0 ] whose distance between 
projections is, i.e., a condition like a wall that the projection was connected, it is 
desirable for the height of a projection to be low in consideration of a next liquid 
crystal impregnation process in this case. 

[0023] Moreover, it can also use as a spacer by making the height of the 
above-mentioned projection or a particle almost the same as the distance 
between liquid crystal substrates. As mentioned above, if this invention is the 
liquid crystal display component which used edge reverse and an orientation 
split plot experiment, it can specify the generating range of edge reverse and a 
disclination line by preparing a projection or a particle near the location 
considered that the disclination line which is generated with an orientation split 



plot experiment in addition to it occurs. Consequently, width of face of the black 
matrix which hides them can be narrowed, and when it considers as a liquid 
crystal display component, a liquid crystal display component with a high 
numerical aperture can be obtained. 
[0024] 

[Example] Hereafter, the example of the liquid crystal display component in 
TFT-LCD is explained. 

(Example 1) The configuration of the liquid crystal display component of the 
example of this invention is explained using drawing 1 and drawing 2 . Drawing 1 
shows the generating situation of the edge reverse at the time of preparing the 
orientation processing state for a display picture element part by the side of the 
active-matrix substrate of TFT-LCD, and a projection. Drawing 2 shows the 
cross-sectional view of the whole liquid crystal display component (following, 
LCD) cut by the line 2-2 of drawing 1 . As shown in drawing 2 , the liquid crystal 
display component 10 of this example is carrying out the configuration which 
pinched liquid crystal 13 between the active-matrix substrate 11 and the 
opposite substrate 12, and is a liquid crystal display component whose substrate 
tubing distance is 5 micrometers. The TFT component 14 is arranged as an 
active element at the active-matrix substrate 1 1 , the display pixel electrode 1 5 is 
formed every TFT component 14 of this, and the transparent electrode 16 is 



formed in the opposite substrate 12. On the electrode of these two substrates 1 1 
and 12, the orientation film 17 which performed liquid crystal molecular 
orientation processing is formed. The liquid crystal display component of this 
example is carrying out the configuration which formed the projection 19 near 
the corner of the pixel by the side of rubbing initiation of the display pixel 18 in 
the active-matrix substrate 11, as shown in drawing 1 . And when it drives as a 
liquid crystal display component, the black matrix 21 is formed in one opposite 
substrate 12 so that the edge reverse 20 generated so that between the 
aforementioned projections 19 might be connected may be hidden. In addition, 
the display pixel in a specification sentence shows the field where the electrode 
on the active-matrix substrate 11 and the electrodes of the opposite substrate 12 
overlap. 

[0025] Next, the manufacture approach is explained. First, the active-matrix 
substrate 11 with which the pixel electrode 15 and the TFT component 14 were 
formed, and the opposite substrate 12 with which the transparent electrode 16 
was formed were prepared. Polyimide was formed in these two substrates 11 
and 12 by print processes as orientation film 17 at 850A thickness, and rubbing 
orientation processing was performed. 

[0026] Next, the projection 19 which has height of about 5 micrometers by print 
processes near the corner of many display pixels 18 by the side of rubbing 



initiation and near the pixel edge the corner of the display pixel 18 by the side of 
rubbing initiation of the display pixel 18 and whose corner of the display pixel 18 
are pinched preferably was formed at intervals of about 30 micrometers on the 
active-matrix substrate 11. In addition, although the height of projection 19 was 
set to 5 micrometers here, if this is the magnitude below the distance between 
substrates, it is satisfactory. 

[0027] The following approaches were used for formation of projection 19. First, 
the projection 19 was formed in the location of arbitration per 1 display pixel by 
screen-stenciling the binder which carried out homogeneity distribution of the 
about 5-micrometer silica bead in the acrylic resin in which resin itself has the 
surface energy with which the molecular orientation of a liquid crystal constituent 
becomes level. Here, in screen-stencil, the inelastic mesh made from nickel was 
used as a screen. The hole was made in the location which wants to form 
projection 19 in this mesh made from nickel beforehand. Moreover, although 
acrylic resin was used for resin, the resin which performed amino silanizing to 
others can be used that what is necessary is just what it does not melt not only 
into this but into liquid crystal, but an adhesive property is excellent in to the 
orientation film 17, and a liquid crystal molecule turns to almost horizontally to 
the front face of a projection. Moreover, although that [ 5-micrometer ] was used 
for the magnitude of a particle, what is necessary is just below the distance 



between substrates (in the case of this example about 1-5 micrometers). In 
addition, the dotted-line part of the projection 19 of drawing 2 expresses the 
particle in resin. 

[0028] And on the opposite substrate 12, the black matrix 21 was established so 
that the disclination line 20 generated so that between the aforementioned 
projections 19 might be connected might be hidden. Thus, the orientation film 17 
was carried out inside and it has arranged through a spacer (not shown) so that 
a liquid crystal molecule may become the uniform array of 90-degree torsion on 
the orientation film 17 about two obtained substrates 1 1 and 12, and it sealed by 
the sealing compound, and considered as the liquid crystal cell. Liquid crystal 
was injected into this liquid crystal cell, and the liquid crystal display component 
was created. 

[0029] Edge reverse had occurred via the projection formed as shown in drawing 
\ when edge RIBASU generated to the pixel field of a liquid crystal display 
component which manufactured as mentioned above was observed, the 
projection could prescribe the generating field of edge reverse, and it became 
possible to make the generating field of edge reverse small, and became that it 
was possible in narrowing the width of face of the black matrix for hiding edge 
reverse. When it considered as a liquid crystal display component as a result, 
the numerical aperture improved. Moreover, baking was not seen also when a 



long continuation display was performed. 

[0030] Here, as shown in drawing 1 , the projection was prepared in about two 
sides of a display pixel. However, even if it prepares a projection only in one side, 
the generating range of edge reverse can be small specified compared with the 
liquid crystal display pixel which does not prepare the conventional projection, 
width of face of the black matrix which hides edge reverse can be narrowed, and 
a liquid crystal display component with a numerical aperture higher than before 
can be obtained. 

[0031] (Example 2) Using an orientation split plot experiment, the liquid crystal 
display component of this example is a liquid crystal display component at the 
time of using a particle as a substitute of a projection, and explains the 
configuration of the liquid crystal display component of this example using 
drawing 3 . Drawing 3 shows the generating situation of the disclination line at 
the time of preparing the orientation processing state and particle of display pixel 
18 part by the side of a active-matrix substrate. In addition, since the basic 
configuration of the liquid crystal display component of this example is the same 
as the basic configuration of the liquid crystal display component of an example 
1 except the location in which the orientation processing direction, its field, and a 
particle (it projects in the example 1) are prepared, explanation will be omitted 
here and drawing 2 will be used if needed. 



[0032] As shown in drawing 3 , two orientation fields where the 180 degrees of 
the directions of rubbing differ are established in 18 in a 1 display pixel divided 
into two. And the configuration which formed the silica bead 19 which performed 
amino silanizing as a particle near the pixel edge by the side of the boundary 
section 22 of a different orientation field in 18 in a 1 display pixel in the 
active-matrix substrate 11 and initiation of the processing direction of the last 
orientation processing of each orientation field in the 1 display pixel 18 is carried 
out. And as shown in drawing 2 , when it drives as a liquid crystal display 
component, the black matrix 21 is formed in the opposite substrate 12 so that the 
disclination line 23 generated so that between the particles 19 on the 
active-matrix substrate 1 1 may be connected may be hidden. 
[0033] Next, the manufacture approach is explained, in addition, TDDN to which 
the field where the orientation processing direction changes in 1 pixel with 
rubbing of 2 times exists in an orientation split plot experiment - law was used. 
First, like the example 1, two substrates 11, i.e., active-matrix substrates, and 
opposite substrates 12 were prepared, and polyimide was formed in each 
substrates 11 and 12 as orientation film 17. Next, on the 17th page of the 
orientation film of the active-matrix substrate 11, rubbing orientation processing 
was performed at the include angle of 45 degrees to the substrate edge side 
toward the outside of a 1 display pixel from the boundary 22 schedule section of 



an orientation field which is different as shown in drawing 3 . On the other hand, 
orientation processing was performed at an include angle different 90 degrees 
from the orientation processing direction given to the active-matrix substrate 11 
on the 17th page of the orientation film of the opposite substrate 12 after the 
active-matrix substrate 1 1 and the opposite substrate 12 had countered. 
[0034] Next, spreading, exposure, and development were performed for the 
resist on these two substrates by which orientation processing was carried out, 
and the stripe pattern of 165-micrometer pitch was formed on the orientation film 
with the resist film. Here, the field which carried out the mask with the resist film 
was made into the field of display pixel one half, and the field corresponding to 
the field as for which the opposite substrate 12 carried out the mask in the 
active-matrix substrate 11 from the rubbing initiation side of the opposite 
substrate 12 at the opposite substrate 12. And 2nd orientation processing was 
performed in the direction which is once different from the direction of rubbing of 
an eye 180 degrees in a this top, and the resist was exfoliated. 
[0035] Next, the silica bead 19 which performed amino silanizing of the diameter 
of 5 micrometer as a particle was formed near the pixel edge section by the side 
of rubbing initiation of each orientation field in width-of-face spacing of 8-30 
micrometers which met this boundary 22 across the boundary 22 of the 
orientation field where the display pixels 18 on the active-matrix substrate 11 



differ as shown in drawing 3 . The screen mask used for screen-stencil was used 
for installation of a particle. The pattern was prepared in the part which wants to 
install a particle 19 in a screen mask. The spacer has been arranged on this 
screen mask, the active-matrix substrate has been arranged under a screen 
mask, after alignment, vibration was added to the screen mask, the particle was 
dropped from the eye of a pattern, and the particle was installed. Here, although 
considered as the diameter of 5 micrometer, if this is almost the same as the 
distance between substrates, it is good. Here, the boundary of a different 
orientation field is established so that it may correspond to the auxiliary capacity 
line of a active-matrix substrate, and by the auxiliary capacity line, the black 
matrix 21 was formed in the opposite substrate 12 so that the edge reverse 20 
and the disclination line 23 which are generated via the silica bead 19 which 
performed the aforementioned amino silanizing of the part which cannot be 
hidden might be hidden. 

[0036] Thus, the orientation film 17 was carried out inside and it has arranged 
through a spacer so that a liquid crystal molecule may become the uniform array 
of 90-degree torsion on the liquid crystal orientation film about two obtained 
substrates, and it sealed by the sealant, and considered as the liquid crystal cell. 
Liquid crystal was injected into this liquid crystal cell, and the liquid crystal 
display component was created. 



[0037] When the disclination line 23 and the edge reverse 20 which were 
generated on the boundary of the orientation of this liquid crystal display 
component were observed, the disclination line 23 and the edge reverse 20 were 
connected between particles 19, and generating of the disclination line 23 and 
the edge reverse 20 was able to be stored in within the limits in which the particle 
19 was formed. Consequently, width of face of a black matrix and width of face 
of an auxiliary capacity line could be narrowed, and the liquid crystal display 
component whose numerical aperture improved was able to be obtained. 
[0038] (Example 3) The liquid crystal display component of this example is a 
liquid crystal display component using an orientation split plot experiment when 
the direction of orientation in the display pixel 18 of an example 2 becomes 
reverse, did not prepare a projection or a particle to all display pixels like a last 
example, but prepares a projection or a particle in the display pixel of arbitration. 
The configuration of this liquid crystal display component is explained using 
drawing 4 . Drawing 4 shows the generating situation of the disclination line 23 at 
the time of preparing the orientation processing state and particle of display pixel 
18 part by the side of a active-matrix substrate. In addition, since the basic 
configuration of the liquid crystal display component of this example is the same 
as the basic configuration of the liquid crystal display component of an example 
1 except the location in which the orientation processing direction, its field, and a 



particle are prepared, explanation will be omitted here and drawing 2 will be 
used if needed. 

[0039] As shown in drawing 4 , two orientation fields where the 180 degrees of 
the directions of rubbing differ are established in 18 in a 1 display pixel divided 
into two. And the configuration which formed the silica bead 19 which performed 
amino silanizing as a particle near the pixel edge by the side of the boundary 
section 22 of a different orientation field in 18 in a 1 display pixel in the 
active-matrix substrate 11 and initiation of the processing direction of the last 
orientation processing of each orientation field in the 1 display pixel 18 is carried 
out. Here, the boundary of a different orientation field is established so that it 
may correspond to the auxiliary capacity line of a active-matrix substrate, and by 
the auxiliary capacity line, the black matrix 21 is formed in the opposite substrate 
12 so that the edge reverse 20 and the disclination line 23 which are generated 
via the silica bead 19 which performed the aforementioned amino silanizing of 
the part which cannot be hidden may be hidden. 

[0040] Next, the manufacture approach of this example is explained. In the 
example 2, the manufacture approach of this example changed the mask 
location by the resist film after the 1st rubbing processing, and manufactured the 
liquid crystal display component like the example 2 below except specifying the 
2nd display pixel which carries out rubbing orientation processing and prepares 



a particle. 

[0041] When the disclination line 23 and edge reverse which were generated on 
the boundary of the orientation of this liquid crystal display component were 
observed, the disclination line 23 and the edge reverse 20 were connected 
between particles 19, and generating of the disclination line 23 and the edge 
reverse 20 was able to be stored in within the limits in which the particle 19 was 
formed. Consequently, width of face of a black matrix and width of face of an 
auxiliary capacity line could be narrowed, and the liquid crystal display 
component whose numerical aperture improved was able to be obtained. 
[0042] (Example 4) In the example 1, the effectiveness that projection 19 carried 
out the role of a spacer in addition to the above-mentioned effectiveness was 
also acquired by making the height of projection 19 almost the same as the 
distance between substrates. Moreover, the liquid crystal display component 
with unnecessary spraying of a spacer and a uniform distance between 
substrates without the spraying nonuniformity of a spacer was obtained by using 
this projection 19 as a spacer. 

[0043] Similarly, also in the example 2 and the example 3, the particle 19 could 
be used also as a spacer, and the liquid crystal display component with a 
uniform distance between substrates without the spraying nonuniformity of a 
spacer was obtained. 



[0044] (Example 5) Although the projection or the particle was prepared in all 
display pixels in the above-mentioned example, in the liquid crystal display 
component using an orientation split plot experiment, the display pixel of 
arbitration was chosen among all display pixels, and the projection or the particle 
was prepared again. Consequently, width of face of the black matrix established 
corresponding to the display pixel which prepared the projection or the particle 
could be narrowed, and the numerical aperture improved compared with the 
liquid crystal display component which does not prepare a projection or a particle. 
[0045] (Other examples) Examples 1-4 can be substituted also for the following 
although the silica spacer which performed what carried out homogeneity 
distribution of the silica bead etc., and amino silanizing was used into acrylic 
resin as projection 19 or a particle 19. 

[0046] What is necessary is just to have surface energy with which a liquid 
crystal molecule is almost horizontally suitable in itself, such as polyimide and 
acrylic resin, as a projection completed only by resin. Moreover, even if resin 
itself does not have such surface energy, if a front face is carried out for amino 
silanizing etc. and the above surface energy is given, it can use. 
[0047] Moreover, although screen-stencil was used for formation of a projection, 
it is not restricted to this and a projection can also be formed using a 
photolithography. On a substrate, the photolithography method applies a 



photopolymer, performs exposure and development, and forms a projection. In 
this case, it is necessary to choose as a photopolymer that to which the 
dependability of a liquid crystal cell is not reduced. 

[0048] Moreover, as a particle, when it considers as a liquid crystal display 
component, the spacer for usually holding the distance between substrates 
between liquid crystal substrates cannot be used that what is necessary is just to 
have the surface energy with which a liquid crystal molecule is almost 
horizontally suitable. 

[0049] Moreover, although the projection 19 was formed in the active-matrix 
substrate 1 1 side and the black matrix 21 was formed in opposite substrate side 
12 in the above example, it is also possible to form projection 19 in opposite 
substrate side 12, and to form the black matrix 21 in active-matrix substrate side 
1 1 on the contrary. Under the present circumstances, what is necessary is just to 
establish it in the opposite substrate 12 so that it may correspond to the 
boundary 22 of the orientation field where it differs in the 1 display pixel 18 in 
addition to it, when it considers as a liquid crystal display component if the 
location of projection 19 is a liquid crystal display component near the pixel edge 
section by the side of initiation of the direction of the last orientation in the 1 
orientation field of the display pixel 18 by the side of the active-matrix substrate 
11, and using an orientation split plot experiment. 



[0050] moreover examples 2, 3, and 4 ■- TDDN - DDTN from which it is not 
restricted to this and a liquid crystal array turns into a spray array although the 
orientation split plot experiment by law was used -- law can be used and this 
invention is effective in a liquid crystal display component with two or more 
different orientation processing directions in a 1 display pixel. 
[0051] Here, the liquid crystal display component using the DDTN method is 
explained using drawing 14 . As shown in drawing 14 , the orientation film which 
gives a high pre tilt angle to liquid crystal, and the orientation film which gives a 
low pre tilt angle to liquid crystal are prepared in 1 pixel on the active-matrix 
substrate 1 1 . And the orientation film 42 which gives a high pre tilt angle to liquid 
crystal so that the orientation film 41 which gives a low pre tilt angle to liquid 
crystal so that the opposite substrate 12 may be countered to the orientation film 
42 which gives the high pre tilt angle on the active-matrix substrate 11 to liquid 
crystal may ****** the low pre tilt angle on the active-matrix substrate 11 to the 
orientation film 41 given to liquid crystal is formed. In this case, a disclination line 
occurs on the boundary of the minute field where the locations of a dotted line E, 
i.e., a liquid crystal orientation condition, differ, and it is easy to generate 
disclination to the field of F surrounded with a circle [ of drawing 14 ], and hard to 
generate a disclination line to the field of G surrounded with a circle. The reason 
is explained below. In addition, the enlarged drawing of F which surrounded 



drawing 15 with a circle [ of drawing 14 ], and drawing 16 show the enlarged 
drawing of G surrounded with a circle [ of drawing 14 ]. The false direction of 
rubbing of the center of a liquid crystal layer of the field shown in drawing 15 is 
considered to be the direction of an arrow head shown in drawing 15 . When the 
direction vector of this false direction of rubbing and horizontal electric field is 
parallel, it is easy to generate edge reverse. On the other hand, the false 
direction of rubbing of the center of a liquid crystal layer of the field shown in 
drawing 16 is considered to be the direction of an arrow head shown in drawing 
16 . If it thinks to the active-matrix substrate 11, it will become parallel to 
horizontal electric field in the direction of the arrow head in drawing 16 , and tilt 
reverse will occur. However, since the pre tilt angle by the side of the 
active-matrix substrate 11 is large, tilt reverse becomes small. Therefore, in the 
case of the DDTN method, it is effective to prepare a projection in the location 
considered that a disclination line occurs in addition to near the pixel edge by the 
side of initiation of the direction of rubbing. 

[0052] Moreover, although the projection and the particle were prepared in the 
display pixel in the above-mentioned example, as shown in drawing 13 (a) and 
(b), you may prepare. That is, drawing 13 (a) is the case where drawing 13 (b) is 
prepared between the fields which the display pixel 18, a signal line 25, and the 
gate line 24 surround, on the edge of the display pixel 18. Of course, such 



combination is sufficient as a projection and the formation location of a particle 
like drawing 13 (c). 

[0053] As mentioned above, the liquid crystal display component of this 
invention is a liquid crystal display component which prepared the projection or 
the particle in the boundary of the orientation field where it differs in a 1 display 
pixel in addition to it if it is the liquid crystal display component which used near 
the pixel edge section and the orientation split plot experiment by the side of 
initiation of the direction of the last orientation in the 1 orientation field of a 
display pixel at least. It becomes possible to resemble this and to specify a 
disclination line and the generating range of edge reverse more, and a projection 
or a particle can prescribe a disclination line and the generating field of edge 
reverse, and it becomes possible to make small a disclination line and the 
generating field of edge reverse. Width of face of a black matrix for this to hide a 
disclination line and edge reverse can be narrowed, and a numerical aperture 
can be raised. 
[0054] 

[Effect of the Invention] If the liquid crystal display component of this invention is 
a liquid crystal display component which used near the pixel edge section by the 
side of initiation of the direction of the last orientation in the 1 orientation field of a 
display pixel, and an orientation split plot experiment at least, it will become 



possible [ specifying a disclination line and the generating range of edge 
reverse ] by preparing a projection or a particle in the boundary of the orientation 
field where it differs in a 1 display pixel in addition to it. Consequently, width of 
face of the black matrix which hides a disclination line and edge reverse 
compared with the liquid crystal display component which prepares neither the 
conventional projection nor a particle can be narrowed, and the numerical 
aperture of a liquid crystal display component can be raised. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the generating situation of the edge 
reverse at the time of preparing the orientation processing state for a display 



picture element part by the side of the active-matrix substrate of TFT-LCD of the 
example of this invention, and a projection. 

[Drawing 2] The cross-sectional view of the whole liquid crystal display 
component cut by the line 2-2 of drawing 1 is shown. 

[Drawing 3] The schematic diagram showing the edge reverse at the time of 

preparing the orientation processing state for a display picture element part by 

the side of the active-matrix substrate of TFT-LCD of other examples, and a 

projection, and the generating situation of a disclination line. 

[Drawing 4] The schematic diagram showing the edge reverse at the time of 

preparing the orientation processing state for a display picture element part by 

the side of the active-matrix substrate of TFT-LCD of other examples, and a 

projection, and the generating situation of a disclination line. 

[Drawing 5] The cross-sectional view showing the conventional liquid crystal 

display component. 

[Drawing 6] The schematic diagram showing the generating situation of the edge 
reverse at the time of preparing the orientation processing state for a display 
picture element part by the side of the active-matrix substrate of conventional 
TFT-LCD, and a projection. 

[Drawing 7] The schematic diagram showing the generating field of edge reverse. 
[Drawing 8] The schematic diagram showing the orientation condition of the 



liquid crystal molecule of a liquid crystal display component using an orientation 
split plot experiment. 

[Drawing 9] The schematic diagram showing the orientation processing state for 

a display picture element part by the side of the active-matrix substrate of 

TFT-LCD using the conventional orientation split plot experiment and edge 

reverse, and the generating situation of a disclination line. 

[Drawing 10] The partial schematic diagram by the side of the active-matrix 

substrate of the liquid crystal display component using an orientation split plot 

experiment. 

[Drawing 11] The cross-sectional view of the liquid crystal display component cut 
with the line 11-11 of drawing 10 . 

[Drawing 12] The cross-sectional view showing the orientation condition of a 
particle and a liquid crystal molecule prepared in the boundary of the normal 
orientation of the liquid crystal display component of this invention, and 
abnormality orientation. 

[Drawing 13] (a) The schematic diagram showing the case where a projection or 
a particle is prepared on the edge of a display pixel. 

(b) The schematic diagram showing the case where a projection or a particle is 
prepared in between besides a display pixel (i.e., the field which a display pixel, 
a signal line, and a gate line surround). 



(c) The schematic diagram showing the case where a projection or a particle is 
prepared on the edge of a display pixel, and out of a display pixel in a display 
pixel. 

[Drawing 14] The cross-sectional view showing the liquid crystal display 
component using the DDTN method. 

[Drawing 15] The enlarged drawing of the field F surrounded with a circle [ of 
drawing 14 ]. 

[Drawing 16] The enlarged drawing of the field G surrounded with a circle [ of 
drawing 14 ]. 
[Description of Notations] 

1 1 - Active-matrix substrate 

12 -- Opposite substrate 

13 - Liquid crystal 
14-- TFT 

15 - Pixel electrode 

16 - Transparent electrode 

17 - Orientation film 

18 - Display pixel 

19 - A projection or particle 
24 - Gate line 



25 - Signal line 
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[0 0 2 0] J^OJ:$&tt»*ffl^fc*£ttE[ftl*i: 

f&K.9m<D&m&is;vt><Dti i &}i\ tit* e^tuTtt 
^nfc^> y * v-xm, a^i^a^affit^f lt^ 

B B B ^^(J(?7j<^73la]E[Rl < «t 3 4iSx^;^-%jf 

oa?T-$.nifmv\ fc/cts ;i©^i^ B B B a**? 

[0021] W±o*5K:» ^ B B B «^m?i:Lfci:tE 

ftKiftA^©aSEWUTrg B B B ^?^{S{^7j<¥y3[BlE 
[b]< J: 3 ftaiBx*;^-%j*o1SlS-p*ntf a < , j e 

SSP^SBitrtT-fen^^ < , 0IJ AtifSfilHIEK^ 5 ft m 
©t©T?fenti\ $J2~5 (im^ISLK 
[0 0 2 2] |SBSfcl4tt?©»jaffilII4*0±54fe 

©T?fenti'^i/\ gsssfcfcta?!** xy^'j/^-xs 
tfEift^Wffi t <fc D «4-r 5 7* ^ x * y j/ 3 y 4 
ybm^tzt^TLztizttiwwc mz.im3 o » 

PalSgSIti, fettft? ©«fflx*;l/*-©* t ? K: 
«"P»ntfJ:v^. Sfc, 3gglfflHitf()©«fc3&:Rlk 

mtm 6 n« ^ <i ©^i©^ B B B aAx@^r#ji u 

[0023] ±iKse*fetta ; ?©K**«cft» 
rasg» t {J^n ue-t § c * o , x^— lt 

ffl^*CfcfeT**o W±©*3K, *55W«xyS?y 

niciPAEiftiiMPJttfc* o«ft"r*7*-f x^ y 3 
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i> c i: fc <fc <9 s x -v i>~ y / XRtffV X ^ 
U ■/ 3 y?^ ycDH^IEH^^Tt 5o ^©*S 

[0 0 2 4] 

mot silt, t f t - l c ixDm^nm^m^m^ 

1> H2*ffll^TBMW*. B1I4TFT-LCDC7 

«Rt;^ie*»ttfc»#©xy -y*y / 

^"To El 2 fiBI 1 CM 2 - 2 TWK b fcftft***? 
(WT> LCD) t#«iHI^to 02fC^f 

h 'J ^X*« 1 1 £#fi&K 1 2 P^tC. flftl 1 3 

bfc«tf* lt* <o , mwemw? 5 n m<Dm&m*m 

tLXT FTlf 1 4# i EB£fti:£>TFTig : ?l 4tt 

ica^BsKws 1 5 aw e>nx*5 o s wiris^s i 2 e 

3S^BfS 1 SO^ey^T^piJOiii^^-^Mjfi 
lc£j&i 9*H»fc«Wl*UT^*o ^br-S^^fa 

(D$z& 1 9 mtfo% <•£ 7 bfcxy s?y /S-X 2 

U * XS« 1 1 ±©«ffi£:*f|p]»£ 1 2 QttKtfBfe t) 
£-7«§r^r 0 

[0 0 2 5] 3fcKH3fi*ffiEOO^TKWr*. *"f, B 
Xftttl 5M'TFTI?1 4#ffM£nfc7*7V7 
vMJ *X3S« 1 1 kSQIlttff 1 6 J&astt;fc;ttlRJii 

fii zt^mmtrco c<D2^.comw. \ irim 2ee 

ftit 1 7 bT# U << ^ K*91WMK <fc y 8 5 0 * y 

[0 0 2 6] 7*tV7 , tHJ*XS«1 l± 

i£, iff* b < tt£a*iBX i 8<D7t" y ^T»1#5<IJ©S5M 
SRI 8 03-^-atf*0*wH*l 8fl)3- ^*tttrH 

£j£l 9**53 0 /imlHRfrCJ&JtLfc,, CCtfi^ 

[ o o 2 7 ] $m 1 9 © ffM^wu j: o ttrnttm 



U - y EPJSU-r * c t lc * t> -g^HSI&fc 0 ft SCKiB 

tcgss 1 9 *ffM bfco x * y - yEnwjT-tt^ 

C co^-y $vHM >y J/attt»6fr b*6§!§i£ 1 9 SrffM 
Wk 1 7 K»l/T»*ltt*»flin*B©*lBKWbT*Jl«' 

T l~5/imSS) Tffcfttf&^o 

[0 0 2 8] ^bT, ttlRlSKl 2±tC«, sulBO^e 
1 9 FJ*o& <* J: 9 bfcxV X ^ U *~y a y 5 
-Ty2 0*m.t£5lC, 7"7-y^h'^X2l5:i(t 
fc„ coj:5h:LTfll6nfe2*oaWil iRtf l 2* 
giriKi 7±-effi B B B 53-^9 o° febn©n-*-Ais 

5>Jtft5«fc3KEiR|J8l 7*rtfiJtbTX^— y- (0^ 
*1*o ) *^bTlB«b, S/-;WWK«J:t)S»bT«a 

[0 0 2 9] fiUiOi^tHJfibfeftfi^lR^S* 

bfcx-y -y y -A-x*m^ Lit tch.m 

A^bTfc o , x -y -y y / <-^©«4««*?®efc: * 
Qm&rsztWcSs x-y s?u/<-^oa±1H«*/h 
* < f i. c i: rI 16 1 ft 0 , x v i? y a- x * H-r fc to 
©7 v y ^ v h y ^ x<D*M*R < 1 5 C k OTTHS k ft ^ 

fc. ^©^ffi B B B a*^kb/cB#E, ipwuiii 
[0030] lct, la nc^-r J; 7 t^iB^©(J{? 

fcx<y s?y ^-X©H^$EH*s fi£*olSE*»»ftv^ 
KHa^iS^kJrb^T/jN^ < S C k^T?* , X<y 

-y y / ^-x*pg-r 79 y^fu* x<Difs*K < t % c 

[003 1] (§H#S0!l 2 ) *H*ffi|©jSSa^3R : Fttv 

^©ffi B B B a^^ T?& 0 > *Hffi0IJ©^ B B B ^H?©« 
J**H3*fflV>T8iWf «» 03ti7^7 : -^^vhy ^ 

R»tfc»#©f-r x^7 y y^-<y©a^*?* 
SftBJiWteu l ©rSB B B a^ll?©**^fi!ck|i| 



(6) 



7-181497 



[00 3 2] 03 ICyjkt <£ -5 fc, 2 Ltc-UTmM 

rti stc^ey^frtf i 8 0° z-ov&fam®, 

1 ncfctts-s^Bigrt i 8tc*5tt3g&£Efti5fWt 

2 fc-g^Hit 1 8rt£4oW'?>&4£>El6]iI 

^©a^sa^^iotoa^iPicop^^w^ia^x >y vim 
icmTtLTT^/i/? ymmm l rz > u a e :-x i 

9^t/c«^LTV^o ^-LTH2^-f<fc3tC, 

7^7vh'J^Xlffil l±<D*iff 1 9F^O^<* 
JC9(cH4-r?.'rV7>^U*-^3y7-('y2 3*Hf 
<fc7tc, 777^vb^X2 lWenti/^o 

[0033] mcw&Jimc-o^T, mwtZo e 

•fs nmmitmm^ 2&<D»si-&fc-£7*7V7 
vhij^xssi i tjtiRiasi 2*mnu &%<dm 

W. 1 1 Rtf l 2 KEfril 1 7 i: LT#V ^ S FSML 

tco 03^-r<tdt^^§ia[Ritui<D^2 2 

bU^7XS«l lOE^Jil 7B±&Ui*«2»c#L 
4 5° ©ftST^li'y^SaiRj^Ii^filLfCo 7* 
tV 7v h VtxmU 1 1 £*f|S]K« 1 2 £##|p] tfc 

~?hv txmm 1 1 icffiLrcmfawsftfat 9 o ° g& 

[0 0 3 4] C©Efo^S£ftfc2tfcCDS«±fc: 
<fc<3 1 6 5 ftmt!>y^ L OXh7'1'7 P ^^-V^IEfB]H± 
ttftSSl 2T-{i*f[R]aigl 2©7lf>^WJ^ 

%nfmm*ft<Dwm, r^x^-^hu^xasi i 

fee ^lt, c^z-mB^vyyyjfat 1 8 0° 
s%573(R)^2ai(oiH^ffia%figL, p^xh^fijui 

[0 0 3 5] Wc, 0 3£^1-J;7fc7^7V:/vHJ 

^xs« 1 1 ±.<Dm*mm 1 8 ©g&sEftsiwiw 

2 2 C 2 2 £So fc 8 ~ 3 0 \i m<Dip§H PS 

v * e-x i 9 wnco m=?<DWiw<c it, xtv-y 
mttci&f8?2>*?v-y^xt*%^fco x^u-y 
vx^tcti, 1 9ttmmLfc^i$fticjw-yzm 
mco ucox^';-yvx^±tx^-+)-^BB»u x 

* \) - yv x ^ ©Tfc 7 ^ 7 1 h >J * X«fi£EB 
U ffiB^*3^ttc> X^U-yvx^c^imDX-T 



^yyimzMLrcyvfiv-xi 9£i&&bT^£-f3 

X>yyj/ < ;-X2 otT^^v^-^ay^^yz 3 
li>-TJ:9{cW^8«l 2(c{i7v-y^vhU^X2 
1 tzmiTco 

[0 0 3 6] £<D£?lcLTmz>ftrcZ®.<D&U*il>iMi 
^ScfcdlciHlpJ^l 7^rtMiJtcLTX^— 

[0 0 3 7] £<Dmih%*m?<Dtiifo<Di&mc%±Lrc 
rV X ^7 J/ 3 V 2 3 RO-'x-y ^ U /S-X 2 
0%IK^Lfci;i:5, 14? 1 9F^-erVX^ U*-S/ a 
y7^y2 3Rt>'X-y^UA-X2 O^O^A^^ 
X^'J*— >a>7^>2 3St/x<y ^UH-XZ 0O 

[003 8] (SSSCT 3 ) **SiB^J©^ B B B «^ll?«, 

Hfig^ij 2 oat^HX 1 8 rtoEifcjsiRitfaiicfto 

fccDT'fe^o u£D^ B B B *^?0«^ia4^ffll/^T|ii 

h^-t s o 0 4 ti 7 ^ f f ^ h v ? xwfomcowmm 

l 8»»©El^«iattllRWS?*Sitfc*l^07*-f x 
^ U a V 7^ y 2 3 ©%4I??:^to *S 
ffl«?IJ©^ B B B «/TN^?0**«^tiE|p]©S7a A t ^COM 
«Rtffi?*attSffiB«^ttx MMM 1 ©^ B B B ^^ 

[0 0 3 9] 04£jjVfJ;5k^ 2 7>*JLfc— S^B^ 
[*| 1 8fCvt:y^73[Rj^ 1 8 0° m%2> 20£DE^« 
*W5.nTV^„ *UT, 7<7r-f T'VhU^XStg 

1 UCfctt*— *SH*rt 1 8t*t**Sft4ElfiiliW* 
<D^gP2 2 i;-g^Big 1 8rtK*»t*#«OErtI1ll 
«O^ElfiSJffl90«yffi5lRl©BaJ&fll©H5fSx >y $>tfifi 

fcfi? 4: lt7 ^ y -yyy^m^m^tc-y u * tr-x 1 
12^7 s / vv y%m%MLrc~y v * e-x 1 9 

§X >y U /^-X 2 0hf^Xi"J > 3 
y^jyzz^s B-TJ:5K:WiailfiSl 2tcti7^<y^ 
VhU^X2 1*»»JT**. 
[0 0 4 0] ^K^BSMfllOHJEC&ftKOV^TBiW-r 
§c *HflSffUO»!igSattx *fiHHW2lc^Tl|ilBO 

5 tr y ^ffla«fc uyxMtisvx^fiimt 
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m.tz> c tumt, vxvmm 2 tmmicm^m^m 
[004 1] c(om&m*m?<D%ifa<Dmmz%£.Lrc 

f-fX^'J*->3^y2 3 & tf x >y v> 'J ,K-X£ 
SfcbfcfcCS, ft? 1 9Wt»7 f -r^*y*-J/3yv 
-T>2 3&.tfX>yv"J^-X2 OtfOfctf *K T^X? 
•J 3 y 2 3 &tfx-y S>'U A-X 2 0 

[00 4 2] 4 ) 1 fcfcV^T, 3§iS 1 9 

1 9 tt±8B©»*KlinA^ X^— 9-©fi»J*-r*i:^5 

s&*fct#Bnfco s=fc> co^ei 9*x^— 
spJJHf 3 C tT, x^— froaww&Rft < x^— y-o 

nfco 

[0 0 4 3] NttfC, SMIJ2, *MNW3fc:fe^TfclJ[ 

^1 9fcX^— y-fcLTfefUffl^eifctfT*, x^- 

[004 4] <&0ffl 5 ) S fc, ±EO**fi»JTtt^« 
l*!±bfc 0 

[00 4 5] (fl!i©^*fl»J) 1 ~ 4 T-ti, l 
9 $ fctttt? 1 9 h bT7 * U ;l/*HB*fc f U # V-X 

m*n-ftWi uttc^ 75/^5 v ^wtm t it u 

[0 0 4 6] ttHfiO^tfTtfc^iefcUTl*, #y-rs 

i\ «Mg#tfc©«fc5fc£iBx*;]/:p-*#fe 
* < £ SE5:7 5 7 S/9 bT±fiE<D<fc 3 

[0 0 4 7] ^©ffMtctix^y-yEP^ffl 
HJ WJUmt. »R±tc«3ttt»liB*JWPU, ft 

[0 0 4 8] Sfc* S^i:bT«:. SS^sR^fcUfc 



[0 0 4 9] *fc % W±«*8WW"etis &S1 9*7* 

fcttfiSMj 1 2izmftct>\ sw»cs!sei 9**ffi« 

jg 1 9 OffiBtt* 7ff^7^b'Jf XStK 1 1 {!» 

l 8©-ErtI1W<rt©«WElft*lftoilW* 
ttOHfgx >y v>'«, EA^ftlS *ffl ^fci&Hg** 
^Tamtf*ftKAn*T-Hftjj*H* 1 srt^s&sEin] 

J: d fcttlRlSIS 1 2 KRttfttffilr*. 
[00 5 0] $fc, %K0!I2* 3, 4TBTDDNSE 

< , «tfiE?Utf X7l"f E9J ^ £3 DDT NftfcJBV* 

*«wtt-^H3RrttsasEiRi«ia^ 

[0051] C C DDT Nffi^fflt-'fciSaa^JR? 

{c-ov^THi 4^fflv^T^-rSo 01 4t^-tJ;? 
K» 7*tV7v bU^XS^l 1 ±©-H^I*)lciS7 
lxf-;Phft*«ftK(*#'TSElRlilfcffi^Uf-;l'hft* 
^S B ^ B ^c##1-|.ElpISiil5!)We)t^TV^§ 0 fLT> «• 
[r1**i 2lc«, 7^rt-7vhU<7X*«i i±©as 
7U^;1/ h A ^ B B B (c##-r SEftH 4 2 (c« b xfflQ 

A\ 7^f-i'7vhU^XSSl l±©{g7bf-;l/h^ 

^ B B B tc##-r^E«4 i icwbTj^wift-r**^ k 

1^7b^;l/ h&£ife H aCtt-5--r5Eip]Jl 4 2 W^ft 
T^So C&Mts ^E(DfuHSP^« B B H SB|p]«fil©S 

fttffc/MWdtosifftef-r y a y^^ytm 

4 bs H 1 4 ©ATHA/^S F OiBljHC7*^ X * y 
3ytf»4l J f > t<x A-eHA.^GcD^CxVX^y 

HI 5»H1 4©A"PHA.^F©a*H» H 
1 6UH1 4©*,T»HA/^G©St^:H*^ , f 0 HI 5K 

-x^^b^-rv\ — ^ hi 6 K*-r®«©jKSJi 

#*6tlSo 777V7vb>J^X*«l l(c*fbT# 
Hi 6*©^En©^T-«im^i:¥tTi:*D^ 
/I/HJM-Xtff§£-f5o bfrbft*'67*f--f^h 
y^X»Rl l«Oy*Whft^*^ft^ 

ey^»|fi]OBIBfifil©B*xy WmKhUHT. rV X 

[0052] $fc, ±E©njfifi>Ji?tta*iiiJisrtt^e 
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RtmttMflt&s 01 3 (a) (b) {C^fi^tC 
RttTfcfit/\, W6» 013 (a) ti&ftBX 1 8©x 
«yS>±» 013 (b) tt&ftfflRl 8fcflW»l2 5Rlf 

0 1 3 (c) <D&?\C, SSB&tfHffOJBS 

[0 0 5 3] fiLhOJ:3K, *^Offi B B a «^*?(i, 

«W©«fffc:Sse$ fc&S?£Rttfc$ a B B *^iSI?T*;l& 

y *-fa>7'f y^-x-y i?y /*-x©as£«tt*/h« 
< ? £ c t ft aim t & § o c ntc * 5 -f x * y * - y 

a y7^^xy 5>U /*-X*»r fcaoTv 7^vh 
[0 0 5 4] 

[IBB©***] *«W©**a^*^tt» 

•y JWi, Elft^f Jffi*ffl V^ftStSw*? T»ntf 

iSS fetttfrffcRtt § c <t 0 s f-f^'Ji-fa 
y v-f y-^x-y s>y /s-x<o&£IBH*JBJ£f* £ 

fta^jR^fcJt^w x^ y y^x-y «y 

y ^-x*«-r^5 >y 9-* v y ^^o*** < t § c t 

[0ffi©fS*£IB(i] 

[01] TFT-LCDiD7^T^ 
»§0 O 

[0 2] 0 1 ©&g 2 - 2 TtfJW LfcrSB B B «^?±* 
cD«KlfB0^^-ro 

[03] ft&0*Sfifi»jOTFT-LCD©7^r-r^ 
£i§ttfct§-&cDX >y 'J^-X&tfxV x ^ y a 
[04] facDHSfiWlOTFT-LCDOT^f-W^ 



fc^ox <y y* y x&tf-fV x * y y a 
[0 5 ] ^*ojs a B B S/TNii?*/TN-r«ws0o 

[06] ^*<DTFT-LCDcD77ri , 7vhy^ 

[07] x-ys>y/<-x©j8£S«*js-r*w&Bo 

[0 8 ] E|6]»»Jffi«ffll/^«UI«w*^ 

[09] !Se*OElRliMPJi6*ffl^fcTFT-LCDO 

©%£«^£*-r«§0o 

[010] ElRliMPJtt*fflv^**«w*?07*r 
W 7 ^ h 'J * X»«{RiJ©g|5ft«l»&0o 

[011] 0 1 0 ©** 1 1 - 1 1 "eWo^fta^sR 

?<D«tffiffi0 o 

[012] ^ISBOKfiasSR^OJEISEiRlfcSlitE 

iB]h©^tis^^i&?^ffi B B H 7j-?(DEiB]m^^-t^ 
[013] (a) $m*Tci&& = f-*wmmv>z-v y± 

(b) fcttlfrf**3SB*ttai^ S^HiS^S 
■TffiitaS0o 

(c) ^SB*fetttt?*«^H*rt» «jSH*OXy^ 
[014] DDT Nffifcffl^fcSB^^Pfc&fcf 

mil. 

[015] 014 ©*IT?IS A/7£1SM[ F ©fifc*:0o 
[016] 014 ©ftT'H A/fcfS*£ G ©ffi?v0o 
[ft#©I&Ei] 

1 l-777V7vby7XSl£ 
1 2-tt|p]St£ 

1 3"-^al 
1 4--T F T 
1 5---li^S 
1 6-^ttffi 
1 7-EfaSt 

1 8-"S^B^ 

2 

2 5 •••««» 
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[01] 



[02] 
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